There is currently great interest in the properties o f various models o f magnetic systems with the common,feature o f magnetic moments located at the sites o f a planar lattice.
Several decades ago, interest in planar, or equivalently two-dimensional, models underwent a sharp revision following Onsager's demonstration that an Ising model on a square planar lattice shows a spontaneous, long-range ordering o f the moments at a sufficiently low temperature, proportional to the strength o f the exchange interaction between adjacent moments [l] . Later, it was proven that a Heisenberg model, with a fully isotropic exchange interaction, on a planar lattice and at a non-zero temperature does not support long-range order. The same is true o f the plane-rotator model, in which spin fluctuations are constrained to lie in a plane, although for this model the static susceptibility, specific heat etc., diverge at a non-zero temperature through the spontaneous generation o f vortex (topological) excitations. Interest in planar models has been propelled to its current intensity largely by the discovery o f ceramic superconductors, with relatively high critical temperatures, since most o f the materials also display magnetic properties which can be interpreted in terms o f the properties o f copper ions arranged on sheets. In summary, today, the static and time- (10) is larger than one and less than two, and it follows that F(q,t) and K(q,t) have a common asymptotic dependence on (llt). F(q,t) is a function o f the single variable tq', and this prompts us to write, For the spin correlation function in real space,
G(R=O,t)=(S'(R,,O)S'(R,,t))cc
(12)
A corresponding analysis of Ko(q,t) leads us to conclude it is independent of q for q << <. This finding implies there is no correlation between the in-plane spin components on different lattice sites, and Go(R,t) = 0 for R z 0. In consequence,
The functionh(t) is found to be an exponential function of t. This last result is a selfconsistent solution of (7) and the analogue of (4) for in-plane fluctuations, taken together with the result in (12). Writing, the decay rate To is independent of <, and the power spectrum of Go(O,t) is a Lorentzian function of o with a width To. By way of comment on our finding for Fo(q,t) we report the corresponding result for an isotropic Heisenberg magnet in a magnet field which produces a Zeeman energy, -H C S'(R).
R
In the limit q +O we find F,(q,t) is independent of q, and, where J,(x) is a Bessel function of order one. From (3, Hence, the properties of Fo(q,t) for the two models, namely a Heisenberg magnet plus a magnetic field or an king exchange, are quite similar.
With regard to the neutron scattering cross-section our results lead to the following predictions. If (2) is integrated with respect to q the signal observed is a weighted sum of the power spectra of G(0,t) and Go(O,t), e.g. the out of plane power spectrum,
For small a, the out of plane and in plane spectra, respectively, are proportional to (1 / a)'"'' and a Lorentzian function of a. These results show that, the observed power spectrum depends on the number of components of q integrated in the execution of the experiment.
